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‘Dear Mr. Jones;

August Mack is pleased to provide Vertellus Specialties Inc. (Vertellus) with oiit review
of the STS/ AECOM groundwiter flow model entitled “Reilly Tar Site/Meadowbiook
Groundwater Model Update” dated June 30, 2008 (groundwater-model). Our analysis
of the grouridwater model is prov1ded in the following sections:

Groundwater Modelmg Réview

August Mack has examined the groundwater model results presented in
STS/AECOM's June 30, 2008 report. Based upon or examiriation. of the report August
Mack has ideritified a number of eshmatmg techniquies and coniservative assumptions.
that create issues with the groundwater: modelmg fesults thatimpact the model’s ability.
to reasonably predict the eventual fate and transport of PAH compoiiiids at the cities of’
St Louis Park-and Edina.

‘First, the MODFLOW model used to examiine the groundwater flow and contamiriatit
amovement does not accurately or reasonably model fractured flow regimies.
MODFLOW is inténded for use with homogeneous and ‘isotropic groundwater: flow
coriditioris. ‘The modeling feport indicates that the Prairie du Chien/Jordan Aquifer
System (OPC]) is a fractured bedrock aqulfer A finite element model such:as FEFLOW
is‘generally a more appropriate grounidwater.flow model for fractured flow.

volatde orgaruc compounds (spec:.ﬁca]ly chlormated solvents) and not PAHs Reﬂly is
‘ot a source of the VOCs discitssed in:the reports. The stated piirpose of the model is to
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“evaluate migration of the St. Louis Park centered OPC] Aqurfer 'VOC plume towards.
the C1ty of Ediria” and also. to “evaluate various remedial actions to prevent the VOC
'-éplume fiorii feaching the: Edina OPCJ municipal-wells, Although the report states that
-the VOC plume was found to comc1de toa large extent w1th the PAH plume, the

jclasses For this: and many other Téasons’ presented herem, no concluswns concermng
j'the potentlal movement of PAH m groundwater beneath the s1te or towards the: C1ty of

:pred1ct the ma ___.mum future PAH concentratlons at EW—13 and whether they will ever
exceed DWClevels based upon the modeling results:

approxunately two. months in 2007 the groundwater ﬂowed from St Louls Park
towards the City of Edina. The majority of the year, groundwater flow does not flow
directly from St. Louis Park towards the: Clity ¢ of Edina but fr tly changes flow
direction. This actual 10 month per ‘year flow direction :data-which is away from the
Edina wells' was niot accounted for in the model and only two. months of water-level
readings (16% of a year) from three monitoring wells wete used to calibrate the model
and ‘predict groundwater/ contaminant movement. Threé (3) ‘monitoring well data
collection points represent:a very small calibration set for a flow model that represents
the -large area (approxunately 54 square miles) used in the model. Using thiee:
calibration wells for 54 square miles (one well per18 square:miles) carinot. prov1de a
calibrated flow model that can be used to predict groundwater flow of:contaminarit
movement to -any degree of accuracy: Accordmg to the ‘modeling report “This
«caléulated calibiation goal is based on the; assumptlon of a-uniform hydraulic gradient
between the thiee wells - thls is most. 11kely an assumption only crudely corresponding
to the real systeni conditions.”

As also stated in the modeling’ Teport “It is important to note that the .results of
predictive simulations dis¢ussed below are very conservative (they tend to over-
predict VOC movement to the wells) because the simulations are based on
assumption that the average hydraulic conductivity in OPCJ aqulfer near the
'boundary between St, Louis Park and Edina calculated for October — November of
2007 does not change. 1In.fact, as continuous water level monitoring ‘data inidicate
(STS 2008a), hydraulic gradlents aiid. groundwater flow direction frequently change,
;contnbuhng to a srgmflcant dlspersron of the plume, which in turn results in
.decreasmg contaminant conceritrations. ‘The predlctwe simiilations explore and
illustrate the worst case ‘scenarios to identify ithe potenhal problems.” These
statements confirm our assessment that the model was based upon 4 very riarrow set of
water level elevatlon data, the model does not accurately pred.lct e1ther groundwateri

'mablhty to ,pr,.,edn;t the mqve.men._t of PAH ls esp.ec._:.la.l.ly true when the mo.c_l_e_l_'s_ crud_e:
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5approx1mat10n of: groundwater flow conditions is used t6 pro]ect potentlal ¢ontaminant
movement.over multiple years, as has beeri by this modeling effoit.

The modeling report also questions the location of the VOC plume:even: though yoc
(or:PAH) plume maps were not included in the report. The modeh.ng report indicates
the need for additional groundwater sampling in orderto provide a current location for
the southern extent of the VOC plume; The modeling: report indicates that if the plume
i$ whereitis assumed to be located, the model predicts VOC impacts. to' City of Edina

mumc1pa1 wells. This is a vital con51derat10n for determrna__lon ‘of: the need for

pumping from the SLP-6 and W48 wells to prov1de hydraulic .control to an unrelated
source(s) of chlormated constltuents The C1ty of Edma is mtendmg to msta]l two new

. ED—ZO and ED—20 has no potentlal mﬂuence Ofi: contammant rrugrahon However, per
the simulations, pumping at ED-21a may influence the flow regirie and allow well ED-4.
‘to capture particles (not necessarlly contaminants it should be noted) But the modélirig
report-further states that if the current VOC southern boundary is: furthef north (other
‘than where it is currently assumed to be located), pumping at ED-21a will not ‘cause
water part1cles to travel towards ED-4.

Reverse partlcle tracking -was tised to predict the potential movement of. groundwater
‘impacts. However, o fate and transport modeling: was used to examine movement of
‘contaminants towatds the City of Ediria municipal supply wells; PAH contaminants do
not move:in the same manrier or :at-the samie fate ds groundwater Reverse parhcle
tracking predicts the possible extent ‘of capture zoneés arouind, recovery wells buit ‘this
'predlchon is dependent upon ‘an dcciirate groundwater flow miodel. This method
requires for impacts to be located ‘within the potetitial capture Zones for cortatninarit
migration to a particular pumping well to occur. For reasons prev1ously discussed, the
accuracy -of ‘the groundwater flow modeél is queshonable Also, since no PAH specific
;modelmg was performed, the potential impacts of PAHs to the City of Edina municipal
wells are unknown:

'Based upon our analys1s of the groundwater model results, the pumpmg of SLP—6 and

Edind mumcxpal wells. The stated j purpose of pumpmg SLP—6 and W48 1n the Focused
Feasibility ‘Study is to detrease VOC coiitanination from encroaching upon City of
Edina. As stated prev1ously, Reilly is not résponsible for the VOC impacts detected
near-St: Louis Park. In addition, the modeling efforts were not pétfornied and did not
- predict potential PAH inigrationi.
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Coticlusions
August Mack has come to followmg conclusmns based upon our review of ‘the

: groundwater model.

Multlple problems €xist with. the. groundwater flow ‘model ‘which leads to

-.quesﬁons concerru.ng 1ts accuracy to predlct contammant movement
‘@ T

i_slower than VOGs in groundwater 50 the model does not pred1ct potent1a1 PAH '

movemernt. Questions concérning the location of VOCs as it affects the need for

SLP:6 and ‘W48 for hydrauhc conttol have been raised. in the modeling-report. If
the VOCs are:further north as postiilated by the- modelmg report, SLP6 and W48
are not suitable for VOC control.

The model uses reverse parhcle tracking to: inifer. potential VOC: 1mpacts to City
of Edina wells instead. of using .chemical specific fate and transport modelmg
Reverse particle tracking cannot accurately predict the potential for PAH impacts
atithe Clty of Edina municipal wells.

August Mack trusts that this submittal meets w1th your approval Please contact-us if
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